Magnetic field computations have been performed for a four-inch coil aperture 45 kG dipole magnet that may be utilized in a highfield option of POPAE.1 A cold iron version utilizing flat pancake coils has been explored to determine the magnetostatic effectiveness of a simple coil geometry. Suitable Hence, it was felt that accurately positioned blocks of current might be preferable to a monolithic random wound coil. A flat pancake was chosen for the individual block as being the simplest coil to wind. Before potting to the final shape the ends are turned around elliptically and bent up at an incline. This gives a coil package consisting of flat pancake blocks .420 in by 1.177 in each bent up along inclined planes at the ends such that they nest onto a cylindrical bore tube, the length of each block being chosen to minimize the longitudinally integrated multipole contribution.
The field in the transverse section has been calculated using a complex variable method.2 A search mode is employed which minimizes the energy content within the reference radius of a preselected number of multipoles higher than the dipole. The parameter varied is the horizontal location of the inside edge of each flat pancake coil. Since the ends occupy only a small part of the magnet length relatively few trials with varying positions for the turn around centers suffice to minimize the higher multipole coefficients of the longitudinally integrated fields. Table 5 is similar calculation in which the contribution from the ends is omitted and the length set equal to one inch. The median plane field in the transverse section is given by BT. Columns BA, BS, and BN give respectively the contribution in the absence of the shield and the total field normalized to unity at the center. The entry DELR(N) is an estimate3 of the magnitude of the change in R(N) induced by saturation effects in the iron shield. Finally the net flux entering the iron is given from which one sees that if average fields less than 18 kG are desired in the iron the magnet diameter is about 22 inches. 
